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ABSTRACT: In this study, pollen grains of twenty taxa of the genus Colchicum L. distributed in Turkey were 
investigated under LM (light microscope) and SEM (scanning electron microscope). Using scanning electron 
microscope (SEM) investigations on the pollen grains of Colchicum taxa are reported for the first time in Turkey. 
All Colchicum taxa, eight of which are endemic to Turkey, were collected from Mediterranean region in Turkey. 
Detailed pollen morphological characteristics are given for each taxa. Pollen grains are shed as monad. They are 
diporate, mostly oblate (rarely peroblate), isopolar and bilateral symmetry. Pores are ectoaperture and almost 
circular. The characteristic structures of pollen ornamentation, which were observed in SEM micrographs, are 
rugulate, reticulate, perforate-rugulate, rugulate-reticulate and microreticulate.      
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INTRODUCTION 
Colchicum L. is a taxonomically very difficult genus of the family Colchicaceae. Colchicaceae is a family within 
Liliales. Colchicaceae have a largely southern hemisphere distribution in Africa, Madagascar, Malesia, New 
Guinea, Australia, and New Zealand, but notably excluding South America; Colchicaceae also include several 
species in North America and Eurasia [34]. The high frequencies of species and of endemics in Turkey and the 
Balkans indicate these regions as major centers of diversity and speciation [21]. 
Colchicaceae was first described in 1805 by De Candolle in the Flora Française [6]. He included six genera: 
Bulbocodium, Colchicum and Merendera, which are still members of the family and Erythronium, Tofieldia and 
Veratrum today assigned to Liliaceae, Tofieldiaceae and Melanthiaceae respectively [35]. 
Stefanoff [30] was the first to include Bulbocodium and Merendera in Colchicum, and many contemporary authors 
follow this treatment, including all four genera within the circumscription of Colchicum [16]. Recently, the 
subgeneric taxa of the genus Colchicum (including Bulbocodium, Fouha, Merendera, Monocaryum and Synsiphon) 
are listed with accepted synonyms by Persson [25] and chromosome data are studied all taxa of the genus 
Colchicum by Persson [26]. Colchicum L. is a confused and problematic genus. The problems arise partly from 
that in many instance these species have been described from flowering material alone, partly from the scarcity of 
collected material that is complete, i.e. comprising both flowering material and leaves known with certainly to 
have come from the same species and population [20]. The genus Colchicum L. (± 90 spp.) is a moderately large 
genus of acaulescent, often hysteranthous geophytes distributed from Portugal and North Africa eastwards through 
Europe and Asia as far as the Himalayas. It is centred in the Mediterranean basin [16]. According to Flora of 
Turkey and the East Aegean Islands and related articles, the genus Colchicum is represented by 49 taxa (46 
species), of which 22 are endemic in Turkey [2, 3, 22, 23, 24, 25, 26]. The high frequencies of species and of 
endemics in Turkey and the Balkans indicate these regions as major centers of diversity and speciation [21]. 
Numerous detailed pollen morphological studies on monocotyledone family have been done by different 
researchers [1, 4, 5, 7, 9, 10, 11, 12, 13, 14, 15, 19, 28, 29, 31, 32, 33, 37] However, so far there have been no 
detailed palynologic studies on all Colchicum taxa which are distributed from Mediterranean region in Turkey. 
In this research, we aimed the pollen morphology of the Colchicum taxa, which are members of a very difficult 
genus of the family Colchicaceae. So, detailed pollen morphological studies of 20 taxa of the genus Colchicum 
have been investigated from Mediterranean Region in Turkey. Twenty taxa of the genus Colchicum are for the first 
time reported here with reference to palynological diversity by light microscopy (LM) and scanning electron 
microscopy (SEM). 
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MATERIAL AND METHODS 
 
Plant samples were collected from the Mediterranean region in Turkey between 2000-2010. Colchicum specimens 
were dried according to standard herbarium techniques and preserved in the Pamukkale University herbarium 
(PAMUH) and Akdeniz University herbarium (AKDU).  
Pollen materials were removed from herbarium specimens in the laboratories. Pollen of 20 taxa of the genus 
Colchicum was studied by LM (light microscope) and SEM (scanning electron microscope). For light microscopy, 
the pollen was first treated with 70% alcohol to remove oily substances, then embedded in glycerine jelly stained 
with basic fuchsin, following the method of Wodehouse [36]. The photomicrographs were made with a Nikon 
microscope mounted Coolpix 5500 camera. Pollens dimensions of all taxa were measured in such amounts that the 
resulting data followed Gaussian curves. These measurements are given Table 1, in which the morphological 
parameters of the investigated Colchicum taxa are shown. There the taxa appear in systematical order, together 
with the polar axis (P), equatorial axis (E), P/E rate, pore length (Plg), pore width (Plt), Plg/plt rate, exine 
thickness, intine thickness and pollen shape. To examine the exine sculpture in detail, scanning electron 
microscopy (SEM) was also used. For SEM investigations,  the pollen was first treated with 70% alcohol, then 
dried before mounting on stubs with gold, and then the pollen grains were transferred directly to double-sided tape 
affixed stubs and sputter-coated with gold plate. The photomicrographs were taken with a Zeiss-Leo 14320 
electron microscope at the University of Akdeniz, Faculty of Medicine, Deparment of Histology and Embryology. 
The palynological terminology mainly follows Punt et al. [27]. 
 
Table 1. Pollen morphological parameters of the investigated Colchicum taxa. 















C. boissieri 23.03±1.21 42.76±1.75 0.53 7.53±0.76 6.60±0.84 1.14 1.03±0.05 0.97±0.07 Oblate 
C. baytopiorum 29.47±1.38 47.41±2.04 0.61 9.58±0.89 8.40±1.18 1.14 1.36±0.36 1.15±0.10 Oblate 
C. minutum 28.76±1.95 49.17±4.59 0.58 10.76±0.52 10.19±0.62 1.05 1.12±0.13 1.00±0.08 Oblate 
C. stevenii 22.36±1.18 41.57±2.38 0.53 9.42±0.91 8.35±0.89 1.13 1.28±0.28 1.09±0.08 Oblate 
C. serpentinum 22.60±1.26 42.80±2.03 0.52 6.91±0.93 6.04±0.80 1.14 1.03±0.08 0.97±0.09 Oblate 
C. szovitsii 25.99±1.93 51.07±2.63 0.50 10.81±0.77 9.99±0.65 1.08 1.23±0.32 1.00±0.09 Oblate 
C. triphyllum 48.40±4.47 66.50±5.65 0.72 10.96±0.82 9.99±0.80 1.09 1.16±0.18 1.05±0.09 Oblate
C. burtii 24.00±1.03 39.54±1.67 0.60 9.73±0.52 9.12±0.73 1.06 1.01±0.06 0.94±0.09 Oblate
C. kotschyi 38.74±1.88 69.39±3.93 0.55 12.19±1.32 11.32±1.26 1.07 1.46±0.29 1.21±0.14 Oblate 
C. heldrechii 40.01±2.79 68.44±3.80 0.58 11.11±0.14 10.45±0.14 1.06 1.20±0.28 1.10±0.07 Oblate 
C. decaisnei 31.05±2.24 57.29±2.74 0.53 11.88±1.42 10.50±1.10 1.12 1.61±0.34 1.14±0.10 Oblate 
C. balansae 45.94±2.68 69.01±3.58 0.65 15.16±1.95 13.93±1.67 1.08 1.39±0.34 1.07±0.07 Oblate 
C. variegatum 30.37±1.38 81.68±3.32 0.36 10.60±0.83 9.88±1.01 1.07 1.70±0.31 1.15±0.11 Peroblate
C. cilicicum 33.81±2.79 57.25±2.96 0.60 13.88±1.46 12.65±1.56 1.09 1.20±0.25 1.08±0.06 Oblate
C. sanguicolle 28.88±1.70 63.21±2.91 0.45 11.17±0.80 10.50±0.80 1.06 1.13±0.13 1.02±0.08 Peroblate 
C. davisii 36.61±2.05 67.21±3.56 0.54 11.42±1.01 10.60±0.68 1.07 1.11±0.09 1.02±0.07 Oblate 
C.dolichantherum 31.96±4.01 57.62±9.04 0.55 13.73±1.50 12.34±1.30 1.11 1.26±0.18 1.07±0.07 Oblate 
C. imperatoris-
friderici 37.60±2.10 67.75±3.23 0.54 13.62±1.69 12.96±1.73 1.05 1.14±0.13 1.01±0.06 Oblate 
C. inundatum 34.66±1.65 63.89±3.10 0.54 15.32±1.86 14.50±1.88 1.05 1.23±0.20 1.06±0.08 Oblate 
C. polyphyllum 30.15±1.03 57.64±2.61 0.51 10.45±0.41 9.88±0.60 1.05 1.02±0.08 0.97±0.08 Oblate 




Colchicum boissieri Orph. (Figure 1, 1A & 1B): Pollen grains are isopolar, bilateral symmetrical, diporate, oblate. 
Polar view circular. Polar axis (P) 23.03±1.21 µm (20.50-25.62 µm), equatorial axis 42.76±1.75 µm (38.95-46.12 
µm). P/E ratio is 0.53 µm. Pore ectoaperture, almost circular. Pore length (Plg) 7.53±0.76 µm (6.15-9.22 µm), pore 
width (Plt) 6.60±0.84 µm (5.12-8.20 µm). Plg/Plt ratio is 1.14 µm. Exine 1.03±0.05 µm (0.92-1.13 µm) thick, 
tectate. Exine surface perforate-rugulate. Intine 0.97±0.07 µm (0.82-1.02 µm) thick. 
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Colchicum baytopiorum C.D.Brickell (Figure 1, 2A & 2B): Pollen grains are isopolar, bilateral symmetrical, 
diporate, oblate. Polar view circular. Polar axis (P) 29.47±1.38 µm (26.65-31.77 µm), equatorial axis (E) 
47.41±2.04 µm (43.05-51.25 µm). P/E ratio is 0.61 µm. Pore ectoaperture, almost circular. Pore length (Plg) 
9.58±0.89 µm (8.20-11.27 µm), pore width (Plt) 8.40±1.18 µm (7.17-10.25 µm). Plg/Plt ratio is 1.14 µm. Exine 
1.36±0.36 µm (1.02-2.05 µm) thick, tectate. Exine surface rugulate. Intine 1.15±0.10 µm (1.02-1.33 µm) thick. 
Colchicum minutum K.M.Perss. (Figure 1, 3A & 3B): Pollen grains are isopolar, bilateral symmetrical, diporate, 
oblate. Polar view circular. Polar axis (P) 28.76±1.95 µm (25.64-33.33 µm), equatorial axis (E) 49.17±4.59 µm 
(35.89-53.84 µm). P/E ratio is 0.58 µm. Pore ectoaperture, almost circular. Pore length (Plg) 10.76±0.52 µm 
(10.25-11.27 µm), pore width (Plt) 10.19±0.62 µm (9.22-11.27 µm). Plg/Plt ratio is 1.05 µm. Exine 1.12±0.13 µm 
(1.02-1.54 µm) thick, tectate. Exine surface rugulate-reticulate. Intine 1.00±0.08 µm (0.82-1.13 µm) thick. 
Colchicum stevenii Kunth (Figure 1, 4A & 4B): Pollen grains are isopolar, bilateral symmetrical, diporate, oblate. 
Polar view circular. Polar axis (P) 22.36±1.18 µm (20.50-24.60 µm), equatorial axis (E) 41.57±2.38 µm (35.87-
46.12 µm). P/E ratio is 0.53 µm. Pore ectoaperture, almost circular. Pore length (Plg) 9.42±0.91 µm (8.20-11.27 
µm), pore width (Plt) 8.35±0.89 µm (7.17-10.25 µm). Plg/Plt ratio is 1.13 µm. Exine 1.28±0.28 µm (1.02-2.05 µm) 




Figure 1. Scanning electron microscope (SEM) micrographs of pollen grains of Colchicum species. 1. C. 
boissieri: (A) Polar view, (B) Exine sculpturing (Scales: A = 8 µm, B = 2 µm). 2. C. baytopiorum: (A) Polar 
view, (B) Exine sculpturing (Scales: A = 7 µm, B = 4 µm). 3. C. minutum: (A) Polar view, (B) Exine 
sculpturing (Scales: A = 6 µm, B = 4 µm). 4. C. stevenii: (A) Polar view, (B) Exine sculpturing (Scales: A = 5 
µm, B = 2 µm). 5. C. serpentinum: (A) Polar view, (B) Exine sculpturing (Scales: A = 5 µm, B = 1 µm). 
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Figure 2. Scanning electron microscope (SEM) micrographs of pollen grains of Colchicum species. 1. C. 
szovitsii: (A) Polar view, (B) Exine sculpturing (Scales: A = 6 µm, B = 2 µm). 2. C. triphyllum: (A) Polar view, 
(B) Exine sculpturing (Scales: A = 9 µm, B = 4 µm). 3. C. burtii: (A) Polar view, (B) Exine sculpturing 
(Scales: A = 6 µm, B = 2 µm). 4. C. kotschyi: (A) Polar view, (B) Exine sculpturing (Scales: A = 8 µm, B = 3 
µm). 5. C. heldreichii: (A) Polar view, (B) Exine sculpturing (Scales: A = 9 µm, B = 2 µm). 
 
Colchicum serpentinum Woron. ex Miscz. (Figure 1, 5A & 5B): Pollen grains are isopolar, bilateral symmetrical, 
diporate, oblate. Polar view circular. Polar axis (P) 22.60±1.26 µm (20.50-25.62 µm), equatorial axis (E) 
42.80±2.03µm (39.97-48.17 µm). P/E ratio is 0.52 µm. Pore ectoaperture, almost circular. Pore length (Plg) 
6.91±0.93 µm (5.12-8.20 µm), pore width (Plt) 6.04±0.80 µm (5.12-8.20 µm). Plg/Plt ratio is 1.14 µm. Exine 
1.03±0.08 µm (0.82-1.23 µm) thick, tectate. Exine surface perforate-rugulate. Intine 0.97±0.09 µm (0.82-1.13 µm) 
thick. 
Colchicum szovitsii Fisch. & C.A.Mey. subsp. szovitsii (Figure 2, 1A & 1B): Pollen grains are isopolar, bilateral 
symmetrical, diporate, oblate. Polar view circular. Polar axis (P) 25.99±1.93 µm (23.07-30.76 µm), equatorial axis 
(E) 51.07±2.63 µm (43.58-56.40 µm). P/E ratio is 0.50 µm. Pore ectoaperture, almost circular. Pore length (Plg) 
10.81±0.77 µm (9.22-12.30 µm), pore width (Plt) 9.99±0.65 µm (9.22-11.27 µm). Plg/Plt ratio is 1.08 µm. Exine 
1.23±0.32 µm (1.02-1.94 µm) thick, tectate. Exine surface reticulate. Intine 1.00±0.09 µm (0.82-1.13 µm) thick. 
Colchicum triphyllum Kunze (Figure 2, 2A & 2B): Pollen grains are isopolar, bilateral symmetrical, diporate, 
oblate. Polar view circular. Polar axis (P) 48.40±4.47 µm (41.02-64.10 µm), equatorial axis (E) 66.50±5.65 µm 
(51.28-76.92 µm). P/E ratio is 0.72 µm. Pore ectoaperture, almost circular. Pore length (Plg) 10.96±0.82 µm (9.22-
12.30 µm), pore width (Plt) 9.99±0.80 µm (8.20-11.27 µm). Plg/Plt ratio is 1.09 µm. Exine 1.16±0.18 µm (1.02-
1.74 µm) thick, tectate. Exine surface rugulate-reticulate. Intine 1.05±0.09 µm (0.92-1.23 µm) thick. 
Colchicum burtii Meikle (Figure 2, 3A & 3B): Pollen grains are isopolar, bilateral symmetrical, diporate, oblate. 
Polar view circular. Polar axis (P) 24.00±1.03 µm (21.52-25.62 µm), equatorial axis (E) 39.54±1.67 µm (35.87-
43.05 µm). P/E ratio is 0.60 µm. Pore ectoaperture, almost circular. Pore length (Plg) 9.73±0.52 µm (9.22-
10.25µm), pore width (Plt) 9.12±0.73 µm (8.20-10.25µm). Plg/Plt ratio is 1.06 µm. Exine 1.01±0.06 µm (0.92-
1.13 µm) thick, tectate. Exine surface perforate-rugulate. Intine 0.94±0.09 µm (0.71-1.02 µm) thick. 
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Colchicum kotschyi Boiss. (Figure 2, 4A & 4B): Pollen grains are isopolar, bilateral symmetrical, diporate, oblate. 
Polar view circular. Polar axis (P) 38.74±1.88 µm (35.87-44.07 µm), equatorial axis (E) 69.39±3.93 µm (61.50-
75.85 µm). P/E ratio is 0.55 µm. Pore ectoaperture, almost circular. Pore length (Plg) 12.19±1.32 µm (10.25-15.37 
µm), pore width (Plt) 11.32±1.26 µm (10.25-14.35 µm). Plg/Plt ratio is 1.07 µm. Exine 1.46±0.29 µm (1.02-2.05 
µm) thick, tectate. Exine surface reticulate. Intine 1.21±0.14 µm (1.02-1.53 µm) thick. 
Colchicum heldreichii K.M.Perss. (Figure 2, 5A & 5B): Pollen grains are isopolar, bilateral symmetrical, diporate, 
oblate. Polar view circular. Polar axis (P) 40.01±2.79 µm (32.80-44.07 µm), equatorial axis (E) 68.44±3.80 µm 
(59.45-74.82 µm). P/E ratio is 0.58 µm. Pore ectoaperture, almost circular. Pore length (Plg) 11.11±0.14 µm, pore 
width (Plt) 10.45±0.14 µm. Plg/Plt ratio is 1.06 µm. Exine 1.20±0.28 µm (1.02-2.05 µm) thick, tectate. Exine 
surface reticulate. Intine 1.10±0.07 µm (1.02-1.23 µm) thick. 
 
 
Figure 3. Scanning electron microscope (SEM) micrographs of pollen grains of Colchicum species. 1. C. 
decaisnei: (A) Polar view, (B) Exine sculpturing (Scales: A = 5 µm, B = 2 µm). 2. C. balansae: (A) Polar view, 
(B) Exine sculpturing (Scales: A = 10 µm, B = 5 µm). 3. C. variegatum: (A) Polar view, (B) Exine sculpturing 
(Scales: A = 10 µm, B = 2 µm). 4. C. cilicicum: (A) Polar view, (B) Exine sculpturing (Scales: A = 8 µm, B = 2 
µm). 5. C. sanguicolle: (A) Polar view, (B) Exine sculpturing (Scales: A = 6 µm, B = 2 µm). 
 
Colchicum decaisnei Boiss. (Figure 3, 1A & 1B): Pollen grains are isopolar, bilateral symmetrical, diporate, 
oblate. Polar view circular. Polar axis (P) 31.05±2.24 µm (26.65-35.87 µm), equatorial axis (E) 57.29±2.74 µm 
(48.17-61.50 µm). P/E ratio is 0.53 µm. Pore ectoaperture, almost circular. Pore length (Plg) 11.88±1.42 µm 
(10.25-15.37 µm), pore width (Plt) 10.50±1.10 µm (9.22-13.35 µm). Plg/Plt ratio is 1.12 µm. Exine 1.61±0.34 µm 
(1.13-2.05 µm) thick, tectate. Exine surface microreticulate. Intine 1.14±0.10 µm (1.02-1.33 µm) thick. 
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Colchicum balansae Planch. (Figure 3, 2A & 2B): Pollen grains are isopolar, bilateral symmetrical, diporate, 
oblate. Polar view circular. Polar axis (P) 45.94±2.68 µm (41.02-51.28 µm), equatorial axis (E) 57.29±2.74 µm 
(61.53-76.92 µm). P/E ratio is 0.65 µm. Pore ectoaperture, almost circular. Pore length (Plg) 15.16±1.95 µm 
(12.30-20.50 µm), pore width (Plt) 13.93±1.67 µm (11.27-18.45 µm). Plg/Plt ratio is 1.08 µm. Exine 1.39±0.34 
µm (1.02-2.05 µm) thick, tectate. Exine surface reticulate. Intine 1.07±0.07 µm (0.92-1.23 µm) thick. 
Colchicum variegatum L. (Figure 3, 3A & 3B): Pollen grains are isopolar, bilateral symmetrical, diporate, 
peroblate. Polar view circular. Polar axis (P) 30.37 µm (27.67-33.82 µm), equatorial axis (E) 81.68±3.32 µm 
(75.85-88.15 µm). P/E ratio is 0.36 µm. Pore ectoaperture, almost circular. Pore length (Plg) 10.60±0.83 µm (9.22-
12.30 µm), pore width (Plt) 9.88±1.01 µm (9.22-12.30 µm). Plg/Plt ratio is 1.07 µm. Exine 1.70±0.31 µm (1.02-
2.05 µm) thick, tectate. Exine surface reticulate. Intine 1.15±0.11 µm (1.02-1.33 µm) thick. 
Colchicum cilicicum (Boiss.) Dammer (Figure 3, 4A & 4B): Pollen grains are isopolar, bilateral symmetrical, 
diporate, oblate. Polar view circular. Polar axis (P) 33.81±2.79 µm (27.67-39.97 µm), equatorial axis (E) 
57.25±2.96 µm (51.25-61.05 µm). P/E ratio is 0.60 µm. Pore ectoaperture, almost circular. Pore length (Plg) 
13.88±1.46 µm (11.27-15.37 µm), pore width (Plt) 12.65±1.56 µm (10.25-15.37 µm). Plg/Plt ratio is 1.09 µm. 
Exine 1.20±0.25 µm (1.02-1.85 µm) thick, tectate. Exine surface reticulate. Intine 1.08±0.06 µm (1.02-1.23 µm) 
thick. 
Colchicum sanguicolle K.M.Perss. (Figure 3, 5A & 5B): Pollen grains are isopolar, bilateral symmetrical, 
diporate, peroblate. Polar view circular. Polar axis (P) 28.88±1.70 µm (25.62-31.77 µm), equatorial axis (E) 
63.21±2.91 µm (56.37-69.70 µm). P/E ratio is 0.45 µm. Pore ectoaperture, almost circular. Pore length (Plg) 
11.17±0.80 µm (10.25-12.30 µm), pore width (Plt) 10.50±0.80 µm (9.22-12.30 µm). Plg/Plt ratio is 1.06 µm. 




Figure 4. Scanning electron microscope (SEM) micrographs of pollen grains of Colchicum species. 1. C. 
davisii: (A) Polar view, (B) Exine sculpturing (Scales: A = 8 µm, B = 2 µm). 2. C. dolichantherum: (A) Polar 
view, (B) Exine sculpturing (Scales: A = 8 µm, B = 2 µm). 3. C. imperatoris-friderici: (A) Polar view, (B) 
Exine sculpturing (Scales: A = 10 µm, B = 2 µm). 4. C. inundatum: (A) Polar view, (B) Exine sculpturing 
(Scales: A = 8 µm, B = 2 µm). 5. C. polyphyllum: (A) Polar view, (B) Exine sculpturing (Scales: A = 8 µm, B = 
2 µm). 
 
Colchicum davisii C.D.Brickell (Figure 4, 1A & 1B): Pollen grains are isopolar, bilateral symmetrical, diporate, 
oblate. Polar view circular. Polar axis (P) 36.61±2.05 µm (30.75-42.02 µm), equatorial axis (E) 67.21±3.56 µm 
(59.45-78.92 µm). P/E ratio is 0.54 µm. Pore ectoaperture, almost circular. Pore length (Plg) 11.42±1.01 µm 
(10.25-14.35 µm), pore width (Plt) 10.60±0.68 µm (9.22-12.30 µm). Plg/Plt ratio is 1.07 µm. Exine 1.11±0.09 µm 
(1.02-1.33 µm) thick, tectate. Exine surface reticulate. Intine 1.02±0.07 µm (0.92-1.13 µm) thick. 
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Colchicum dolichantherum K.M.Perss. (Figure 4, 2A & 2B): Pollen grains are isopolar, bilateral symmetrical, 
diporate, oblate. Polar view circular. Polar axis (P) 31.96±4.01 µm (25.62-39.97 µm), equatorial axis (E) 
57.62±9.04 µm (46.12-76.87 µm). P/E ratio is 0.55 µm. Pore ectoaperture, almost circular. Pore length (Plg) 
13.73±1.50 µm (10.25-15.37 µm), pore width (Plt) 12.34±1.30 µm (9.22-12.30 µm). Plg/Plt ratio is 1.11 µm. 
Exine 1.26±0.18 µm (1.02-1.54 µm) thick, tectate. Exine surface reticulate. Intine 1.07±0.07 µm (1.02-1.23 µm) 
thick. 
Colchicum imperatoris-friderici Siehe ex K.M.Perss. (Figure 4, 3A & 3B): Pollen grains are isopolar, bilateral 
symmetrical, diporate, oblate. Polar view circular. Polar axis (P) 37.60±2.10 µm (30.75-41.00 µm), equatorial axis 
(E) 67.75±3.23 µm (61.50-76.87 µm). P/E ratio is 0.54 µm. Pore ectoaperture, almost circular. Pore length (Plg) 
13.62±1.69 µm (11.27-16.40 µm), pore width (Plt) 12.96±1.73 µm (10.25-15.37 µm). Plg/Plt ratio is 1.05 µm. 
Exine 1.14±0.13 µm (1.02-1.54 µm) thick, tectate. Exine surface reticulate. Intine 1.01±0.06 µm (0.92-1.13 µm) 
thick. 
Colchicum inundatum K.M.Perss. (Figure 4, 4A & 4B): Pollen grains are isopolar, bilateral symmetrical, diporate, 
oblate. Polar view circular. Polar axis (P) 34.66±1.65 µm (30.76-38.46 µm), equatorial axis (E) 63.89±3.10 µm 
(56.40-69.22 µm). P/E ratio is 0.54 µm. Pore ectoaperture, almost circular. Pore length (Plg) 15.32±1.86 µm 
(11.27-18.45 µm), pore width (Plt) 14.50±1.88 µm (10.25-17.42 µm). Plg/Plt ratio is 1.05 µm. Exine 1.23±0.20 µm 
(1.02-1.74 µm) thick, tectate. Exine surface reticulate. Intine 1.06±0.08 µm (0.92-1.23 µm) thick. 
Colchicum polyphyllum Boiss. & Heldr. (Figure 4, 5A & 5B): Pollen grains are isopolar, bilateral symmetrical, 
diporate, oblate. Polar view circular. Polar axis (P) 30.15±1.03 µm (27.67-32.80 µm), equatorial axis (E) 
57.64±2.61 µm (51.25-61.50 µm). P/E ratio is 0.51 µm. Pore ectoaperture, almost circular. Pore length (Plg) 
10.45±0.41 µm (10.25-11.27 µm), pore width (Plt) 10.45±0.41 µm (9.22-11.27 µm). Plg/Plt ratio is 1.05 µm. Exine 




Pollen morphology can be useful in supporting taxonomic suggestions. The role of pollen morphology is of 
significance in taxonomic debate for classification. Pollen grains have an important part in the modern issues of 
plant taxonomy [17]. Pollen and anther characters have frequently been regarded as systematically significant in 
monocotyledons, both above and below the family level [10]. The pollen of most members of Colchicaceae are 
monosulcate, exceptions include Colchicum, which usually has diporate pollen, and Uvularia where the pollen 
may be disulcate [13]. 
Colchicum L. has longish pollen grains with a pore at each end. This seems to be the result of a development from 
an anacolpate condition by partial regrowth of the colpus [8].  Colchicum is the only grain which normally has two 
pori, however it does not survive fossilization as the grains are very thin valled and exposed on wetting [18]. 
Although Colchicum has diporate pollen, infrequently the pollen of some Colchicum spp. may have a third aperture 
on the distal face. In both di- and triporate pollen the pores may be smallish, with discrete margos or larger with 
more diffuse margins as in Colchicum [13]. 
The main results are given Table 1, in which the morphological parameters of the investigated Colchicum taxa are 
shown. There the taxa appear in systematical order, together with the polar axis (P), equatorial axis (E), P/E rate, 
pore length (Plg), pore width (Plt), Plg/plt rate, exine, intine and pollen shape. 
According to LM and SEM investigations, the pollen grains of Colchicum taxa from Mediterranean Region are 
shed as monad. They are diporate, isopolar and circular in polar view, mostly oblate or rarely peroblate and 
bilateral symmetry.  
In our study, some remarkable dimensional differences were determined between pollen grains of Colchicum taxa. 
The pollen shape of studied taxa are mostly oblate, but C. variegatum and C. sanguicolle are peroblate. The biggest 
pollen size was found in C. variegatum (30.37 x 81.68 µm) and the smallest in C. burtii (24.00 x 39.54 µm). The 
longest length of the pore was measured in C. inundatum (Plg 15.32 µm), the shortest in C. serpentinum (Plg 6.91 
µm). The widest pore was observed in C. inundatum (Plt 14.50 µm), the narrowest in C. serpentinum (Plt 6.04 µm) 
(Table 1). The exine structure is tectate. Muri usually solid, lumina are almost circular or irregular shape.  
Pollen ornamentations are perforate-rugulate in C. boissieri, C. serpentinum and C. burtii, rugulate-reticulate 
ornamentations in C. minutum, C. stevenii, C. triphyllum and C. variegatum, reticulate ornamentations in C. 
szovitsii, C. kotschyi, C. heldreichii, C. balansae, C. cilicicum, C. davisii, C. dolichantherum, C. inundatum and C. 
polyphyllum, microreticulate ornamentations have been seen in C. decaisnei, C. sanguicolle and C. imperatoris-
friderici, and rugulate ornamentations only in C. baytopiorum.  
These results show that there are several pollen characters of taxonomic significance in Colchicum. The main 
palynological differences have been found especially in the pollen size, shape and ornamentation. 
International Journal of Plant, Animal and Environmental Sciences                     Page: 175                        









We would like to thank Dr. Hülya Özler (Gazi University, Faculty of Arts and Sciences) and Dr.Burcu Bursalı 
(Hacettepe University, Faculty of Science) for valuable contributions. We also thanks to Prof. Dr. Necdet Demir 
and Technician Hakan Er (Akdeniz University, Faculty of Medicine, Embryology and Histology Department, 
TEMGA Unit) for pollen photomicrographs. This study was funded by Akdeniz University Research Foundation 
(Project Number 20.02.0121.03) and partly supported by the Pamukkale University Scientific Research Projects 




[1] Ackerman J D and Williams N H. 1980. Pollen morphology of the tribe Neottieae and its impact on the 
classification of the Orchidaceae. Grana, 19: 7-18.  
[2]  Akan H and Eker İ. 2005. Check-List of the Genus Colchicum in the Flora of Turkey. Turkish Journal of 
Botany, 29: 327-331. 
[3]  Brickell C D. 1984. Colchicum L. In: Davis P H (ed), Flora of Turkey and the East Aegean Islands. Vol. 8, 
Edinburgh University Press, Edinburgh, 329-351. 
[4]  Chesselet P and Linder H P. 1993. Pollen morphology of the Diseae (Orchidoideae; Orchidaceae). Grana, 32: 
101-110.   
[5]  Clément C and Audran J C. 1993. Orbicule Wall Surface Characteristics in Lilium (Liliaceae). Grana, 32: 348-
353. 
[6]  De Candolle A P. 1805. Colchicaceae. In: Lamarck J and De Candolle A P (eds), Flora Française, Vol. 3, 
Stoupe, Paris, 192-193.  
[7]  Dönmez E O and Pınar M N. 2001. The Clypeate pollen grains of Turkish Iris L. (Iridaceae): Subgenus 
Scorpiris Sach. Turkish Journal of Botany, 25: 57-62. 
[8]  Erdtman G. 1969. Handbook of Palynology. Hafner Publishing Press, New York. 
[9]  Furness C and Rudall P J. 2000. Aperture Absence in Pollen of Monocotyledons. In: Harley M M, Morton CM 
and Blackmore S (eds), Pollen and Spores: Morphology and Biology, Royal Botanic Gardens, Kew, 249-
257. 
[10]  Furness C A and Rudall P J. 2001. Pollen and anther characters in monocot systematics.     Grana, 40: 17-25.  
[11]  Güler Ü and Pehlivan S. 2006. Pollen morphology of some species belonging to Codonoprasum and Allium 
sections of Allium (Liliaceae-Alliaceae) genus. Biologia, 61: 440-455. 
[12] Halbritter H and Hesse M. 1993. Sulcus Morphology in Some Monocot Families. Grana, 32: 87-99. 
[13] Harley M M. 2004. Triaperturate pollen in the monocotyledons: configurations and conjectures. Plant 
Systematics and Evolution, 247: 75-122.   
[14]  Kosenko V N. 1999. Contributions to the pollen morphology and taxonomy of the Liliaceae. Grana, 38: 20-
30. 
[15] Kosenko V N and Sventorzhetskaya O Y. 1999. Pollen morphology in the family Asphodelaceae 
(Asphodeleae, Kniphoieae). Grana, 38: 218-227.  
[16]  Manning J, Forest F and Vinnersten A. 2007. The genus Colchicum L. redefined to include Androcymbium 
Willd. based on molecular evidence. Taxon, 56: 872-882. 
[17]  Meo A A. 2009. Pollen morphology of Pyrethrum tatsiense (Compositae) from Pakistan. Biological Diversity 
and Conservation, 2: 61-64. 
[18] Moore P D and Webb J A. 1983. An Illustrated Guide to Pollen Analysis. Hodder and Stoughton Press, 
London. 
[19] Pehlivan S and Özler H. 2003. Pollen morphology of some species of Muscari Miller (Liliaceae-
Hyacinthaceae) from Turkey. Flora, 198: 200-210. 
[20]  Persson K. 1988. New Species of Colchicum (Colchicaceae) from the Greek Mountains. Willdenowia, 18: 
29-46. 
[21]  Persson K. 1993. Reproductive Strategies and Evolution in Colchicum. Proceed 5 th OPTIMA Meeting, 
İstanbul, 397-414. 
[22]  Persson K. 2000. Colchicum L. In: Güner A, Özhatay N, Ekim T and Başer K H C. (eds). Flora of Turkey 
and the East Aegean Islands, Vol. 11 (Suppl. II). Edinburgh University Press, Edinburgh, 246-265. 
[23]  Persson K. 2001. A New Soboliferous Species of Colchicum in Turkey. Botanical Journal of Linnean 
Society, 135: 85-88.   
International Journal of Plant, Animal and Environmental Sciences                     Page: 176                        





Olcay Dusen and Huseyin Sumbul                      Copyrights@2013            IJPAES       ISSN 2231-4490 
 
[24]  Persson K. 2005. A New Turkish Species of Colchicum (Colchicaceae) Related to C. boissieri. Edinburgh 
Journal of Botany, 62: 181-192. 
[25]  Persson K. 2007. Nomenclatural synopsis of the genus Colchicum (Colchicaceae), with some new species 
and combinations. Bot. Jahrb. Syst., 127: 165-242. 
[26]  Persson K. 2009. IAPT/IOPB chromosome data 7. Taxon, 58: 181-183. 
[27]  Punt W, Hoen P P, Blackmore S, Nilsson S and Le Thomas A. 2007. Glossary of pollen and spore 
terminology. Review of Palaeobotany and Palynology, 143: 1–81. 
[28]  Schlag M and Hesse M. 1993. Morphogenesis of the sporoderm in Polystachia pubescens (Orchidaceae). 
Grana, 32: 22-28.  
[29]  Schols P, Furness C A, Wilkin P, Smets E, Cielen V and Huysmans S. 2003. Pollen morphology of Dioscorea 
(Dioscoreaceae) and its relation to systematics. Botanical Journal of Linnean Society, 143: 375-390. 
[30]  Stefanoff B. 1926. Monographie der Gattung Colchicum L. Sbornik Bolgarskata Akademiya na Naukite, 22: 
1-99. 
[31]  Stenzel H. 2000. Pollen morphology of the subtribe Pleurothallidinae Lindl. (Orchidaceae). Grana, 39: 108-
125.  
[32]  Takahashi M. 1980. On the Development of the Reticulate Structure of Hemerocallis Pollen (Liliaceae). 
Grana, 19: 3-5. 
[33]  Takahashi M. 1982. Pollen Morphology in the Genus Heloniopsis (Liliaceae). Grana, 21: 175-177.  
[34]  Vinnersten A and Bremer K. 2001. Age and Biogeography of Major Clades in Liliales. American Journal of 
Botany, 88: 1695–1703.  
[35]  Vinnersten A and Reeves G. 2003. Phylogenetic Relationships Within Colchicaceae. American Journal of 
Botany, 90: 1455-1462. 
[36]  Wodehouse R P. 1935. Pollen Grains, Mc Graw Press, New York. 


























International Journal of Plant, Animal and Environmental Sciences                     Page: 177                       
Available online at www.ijpaes.com 
 
2A b
4
a
